Introduction 1
Governments and employers have increasingly transferred the responsibility to save and invest to individuals. For example, the reduction of state-supported pensions in some countries means individuals must save in order to provide for their own financial security after retirement. For young people, these savings must be ample enough to cover longer retirement periods due to higher life expectancies. Consumer credit has also become widely available, but so have the risks associated with it. Unfortunately, a majority of workers lack sufficient knowledge and skill to manage this new level of individual responsibility (OECD, 2008, Lusardi and Mitchell, 2014) .
Financial literacy is an important element of economic and financial stability both for the individual and the economy. Wide-ranging developments in the financial marketplace have contributed to growing concerns about the level of financial literacy of citizens of many countries. Moreover, the 2008 financial crisis demonstrated that ill-informed financial decisions-often caused by a lack of financial literacy-can have tremendous negative consequences (INFE/OECD, 2009; .
Financial literacy is particularly important for the young, as they face financial decisions that can have important consequences throughout their life. The younger generations' increased responsibility requires them to have the knowledge to make sound financial decisions early on. One such decision is the investment in education, i.e., whether or not to go to college and how to finance that education. When facing major financial decisions such as these, financial literacy is critical.
In 2005, the Organization for Economic Cooperation and Development (OECD) published an important report highlighting the severe lack of financial literacy in many countries 3 Planning for the 2012 financial literacy assessment began many years before the assessment. In 2010, the OECD put together an expert group to help design the 2012 financial literacy assessment. This expert group represented stakeholders from different countries and included regulators, practitioners, and academics as well as representatives of treasury departments and central banks. They developed the financial literacy assessment over a two-year period and following a methodology whose main features are described below.
The work of the expert group started by defining financial literacy. While many definitions for financial literacy already exist, the challenge was to articulate a definition that holds true across countries and conveys why financial literacy is such a necessary skill: (OECD, 2014b) There are four innovative aspects of this definition that should be highlighted. First, financial literacy does not refer simply to knowledge and understanding, but also to its purpose-which is to promote effective decision making. Second, the objective of financial literacy is to improve financial well-being, not to affect a single behavior, such as increasing saving or decreasing debt. Third, financial literacy has effects not just for individuals but for society as well. Fourth, financial literacy, like reading, writing, and knowledge of science, enables young people to participate in economic life. As stated in the title of Volume VI of the PISA report, financial literacy is an essential skill for the 21 st century.
To design the assessment, three dimensions were considered: content, processes, and contexts. Make an informed decision about credit They should know that if they buy a computer on credit, they will have to pay interest on the loan as well as paying the advertised price for the computer, and they should realize that the less they repay of that loan each month, the more they will pay in interest. A certain level of numeracy is considered to be a necessary component of financial literacy, yet mathematical aptitude is not the main focus of the measure. Tasks and questions in the financial literacy assessment were framed in such a way as to avoid the need for substantial calculation. Basic reading proficiency is also assumed in the financial literacy assessment. To minimize the level of reading literacy required, tasks and questions were designed to be clear, simple, and brief (OECD, 2013) . However, complex language was intentionally presented in tasks that assessed the students' capacity to read and interpret the language of financial documents. 4 The response formats used in the assessment were based on the type of evidence being collected as well as on technical and pragmatic considerations (OECD, 2013) . Two main question formats were used: constructed-response and selected-response.
Content

Constructed-response questions
5 require students to generate their own answers.
The answer format may be a single word or figure, a few sentences, or a worked calculation.
Selected-response questions require students to choose one or more alternatives from a given set of options. Items in this category include multiple-choice or yes/no questions.
The constructed-response questions provide a good format for assessing students' ability to justify a decision or demonstrate an analytical process. The selected-response questions are more suitable for assessing students' ability to identify information as well as their understanding of higher-order concepts that they may not be able to express in their own words. A mixture of multiple-choice and constructed-response questions was used in the assessment to avoid potential measurement bias. Indeed, previous research has shown that personal characteristics, such as gender, affect responses to different question formats. These are aspects of the assessment that are important to the interpretation of the empirical findings, as will be discussed in more detail below.
The relative difficulty of test questions was estimated based on the proportion of students answering each question correctly; relatively easy questions were answered correctly by a larger proportion of students than more difficult questions (OECD, 2014b) . Similarly, the relative proficiency of students was estimated using the proportion of test questions that they answered correctly; a highly proficient student will answer more questions correctly than his or her less proficient peers (OECD, 2014b) . The relationship between the difficulty of questions and the proficiency of students was presented on a single continuous scale, which was divided into five levels. Level 2 is the international baseline proficiency level, Level 5 indicates high proficiency, and Level 1 indicates low proficiency (students in Level 1 are considered to be not financially literate). Students at each level are expected to be proficient at the preceding level. A summary description of the five levels of proficiency in financial literacy can be found in Appendix 3. These levels allow researchers to investigate the differences in financial literacy not only across 6 countries but also within countries. Additional information on the methodology can be found in chapter 2 of the PISA report.
Empirical findings
Findings about these data were officially released on July 9, 2014.
6 Figure 1 shows the mean scores for all participating countries and economies. 7 Countries differ sharply on how their youth perform: the values range from 379 points for Colombia to 603 points for Shanghai-China; the average score for the OECD countries is 500. In addition to Shanghai-China, the following countries' scores are statistically significantly higher than the OECD average: the Flemish Community (Belgium), Estonia, Australia, New Zealand, the Czech Republic, and Poland. The countries and economies whose mean scores are statistically significantly lower than the OECD average include the Russian Federation, France, Slovenia, Spain, Croatia, Israel, the Slovak Republic, Italy, and Colombia. As can already be inferred from the simple graph below, students from countries with well-developed financial markets do not always score well on financial literacy, a topic I will return to later in the text.
7 Looking not just at differences across countries but at proficiency scores within countries, Figure 2 shows that only about one in ten students across participating OECD countries and economies is able to perform at or above Level 5. In contrast, 15% of students score below the baseline level of performance. Thus, there is a sizeable proportion of students whose knowledge is very basic and below what is required to be considered financially literate. These low performers can, at best, recognize the difference between needs and wants, make simple decisions about everyday spending, recognize the purpose of common financial documents, and apply basic numerical operations in contexts that they are likely to have encountered personally (OECD, 2014b) .
The top-and bottom-performing countries display a high share of students in the top and bottom proficiency levels respectively; in Shanghai-China as many 43% of students perform at Level 5 or above. On the other hand, in Colombia, 56% of students perform at Level 1 or below. There are wide differences in the percentage of students that perform at top and bottom levels across the rest of the countries. In eleven countries, more than 15% of students perform below the baseline level (Figure 2 ), including the United States (18%), France (19%), and Italy (22%). In contrast, less than 10% of students perform below the baseline in countries and economies such as the Flemish Community of Belgium (9%), Estonia (5%) and Shanghai-China (2%). These groups of students represent a potentially important target for financial education programs. 
What explains financial literacy among 15-year-olds? Some insights from the data
Analysis of the PISA data can shed light on the factors that are associated with differences in financial literacy. Below I discuss three main findings related to GDP per capita, gender difference in financial literacy, and the influence of parental background and economic status. Living in a rich country does not seem to have a strong impact on the financial literacy scores of 15-year-olds. Figure 3 shows the relationship between per capita GDP and students' mean score on the financial literacy assessment. While higher per capita GDP is associated with higher mean scores, the scatter plot shows that some countries with lower levels of per capita GDP perform better on financial literacy measures than higher per capita income countries. For example, the mean scores of the Czech Republic, Estonia, and Poland are higher than those of France, Italy, or the United States, which all have higher per capita GDP than the former countries (OECD, 2014b). Overall, per capita GDP only explains 16% of the variation in the mean scores in financial literacy among the 16 participating countries. 8 The fact that students in advanced economies do not score higher than students in less rich countries underscores the importance of having a well-functioning educational system. Students do not acquire financial knowledge simply by "breathing the air," this knowledge has to be offered in a rigorous format in school curricula. In most countries and economies, there are no gender differences in the average scores in financial literacy. Italy is the sole exception, with boys performing better than girls on average. As mentioned earlier, the financial literacy assessment was designed to minimize potential gender differences in performance resulting from the format of the questions. Letting students answer in their own words (in the constructed-response questions) can minimize gender differences. Although the average scores for boys and girls are similar in most countries, girls and boys are not equally represented among high-and low-performing students. On average, across the OECD countries and economies, there are more boys than girls among the lowest performers (at or below Level 1) and among the top performers (at Level 5). Figure 4 shows that 11% of boys, compared to 8% of girls perform at Level 5, while 15% of boys and 14% of girls perform at or below Level 1. These findings speak to the need for different initiatives to promote financial literacy among girls and boys. Several studies have documented a strong relationship between financial literacy and socio-economic background both among adults (Lusardi and Mitchell, 2014) and young adults (Lusardi, Mitchell, and Curto, 2010) . Socio-economic status is an important determinant of financial literacy even among high school students. Students of higher socio-economic status are more likely to perform better than students of lower socio-economic status.
A student's socio-economic status is estimated by the PISA index of social, cultural, and economic status, which has been built to be internationally comparable. This index is based on 
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indicators such as parents' education and occupation, the number and type of home possessions (which are used to indicate levels of family wealth), and the educational resources available at home. Students are considered socio-economically advantaged if they are in the top quartile of the index in their country or economy and socio-economically disadvantaged if they are in the bottom quartile.
The PISA results confirm a very strong link between financial literacy and socioeconomic status; in all countries the students who come from higher socio-economic households score better in financial literacy. The share of variation in performance explained by socioeconomic status ranges from about 7% in Estonia to about 19% in New Zealand (Figure 6 ). Given the importance of this topic, the OECD, in collaboration with the Global Financial Literacy Excellence Center (GFLEC), organized a conference around this theme a few months after the PISA data was released. 
In focus: A multivariate analysis of PISA data
The findings from the PISA 2012 financial literacy assessment in this and the OECD report provide a simple overview of financial literacy levels among 15-year-olds. When using multivariate regression analysis to investigate the many factors associated with differences in student performance in financial literacy, the analysis becomes much richer. In particular, it is possible to study the role of students' socio-economic status, age, gender, immigrant background (non-immigrant vs. immigrant), school location (rural vs. urban), language spoken at home (language of test vs. other), whether the student lives in a single-parent household, mothers' labor force participation, and fathers' labor force participation in explaining differences in financial literacy scores. These variables and country fixed effects were controlled for in the findings reported below.
Results from the multivariate analysis confirm the OECD report finding that socio-economic background explains a significant amount of variation in student performance in financial literacy: including this variable proves critical as it considerably increases the fit of the model. For this reason, it is important to account for socio-economic status when looking at how other variables are associated with differences in performance.
Summary of Findings
Gender differences exist among the young
Although boys' financial literacy is not statistically different than that of girls in most countries, gender differences arise after introducing controls: boys perform significantly better (about 10 points higher) than girls.
Small age differences still matter
Although the sample consists of 15-year-old students, the age of students assessed ranges from 15 years and 3 months to 16 years and 2 months. This variation in age is significant: being a year older is associated with an 18-point increase in financial literacy.
Learning environment and school resources are important
Attending a school in a rural location is associated with a significantly lower financial literacy score (13 points lower). In addition to the variables mentioned earlier, average class size and the proportion of math teachers in the school both have a positive significant correlation with student financial literacy: a one-student increase in the average class size is associated with about a 1 point increase in financial literacy. A percentage point increase in the proportion of math teachers is associated with a 0.6 point increase in financial literacy, after accounting for class size. A percentage point increase in the percentage of girls in the class is associated with an 18 point increase in financial literacy, after accounting for class size and proportion of math teachers in the school.
Parents' employment rates contribute to differences in financial literacy
The labor force participation of mothers and fathers of students are both negatively correlated with student performance: a percentage point increase in mothers' labor force participation is associated with a 0.05 point decrease in financial literacy, whereas a percentage point increase in fathers' labor force participation is associated with a 0.17 point decrease in financial literacy.
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The first wave of results from the PISA financial literacy assessment is important as a benchmark for future data and to identify methods that are most suitable for developing students' financial literacy in different countries. A second financial literacy assessment is scheduled for 2015 and seventeen countries and economies 12 plan on participating (OECD, 2014b) . Nine of these participated in the 2012 assessment, and their continued participation will allow for comparisons in financial literacy levels of students over time. This will be particularly useful in assessing the effectiveness of new programs aimed at developing students' financial knowledge and behavior. The OECD results from the 2012 PISA financial literacy assessment provide an overview of financial literacy levels and their relationship with various characteristics of the students, schools, and countries that participated in the assessment. However, further analyses can offer more insights into the determinants of financial literacy. For example, Hospido, Villanueva, and Zamarro (2014) have used PISA data to study the effect of financial literacy training in secondary education in Spain. Bottazzi and Lusardi (2015) used PISA data to study gender differences in financial literacy in Italy. Christelis, Georgarakos, and Lusardi (2015) assessed the exposure to financial products and its effect on financial literacy. Their preliminary findings show that bank account ownership has a positive effect on the financial literacy of 15-year-olds.
Using PISA data to inform education reforms and policy
PISA data has had a great impact on education policy in its core domains of mathematics, reading, and science. For example, Switzerland and Germany initiated significant education policy reforms after the release of the first round of PISA results (Bieber, 2010; Niemann, 2010) . Both countries were faced with lower-than-expected results in student performance. In Germany the findings from PISA 2000 generated an intense policy debate (Breakspear, 2012) . The 14 resulting reforms included generating national standards and establishing further support for disadvantaged students, especially those from immigrant backgrounds (Ertl, 2006) .
Similarly, Mexico launched a reform known as the "Alliance for Educational Quality" in response to its poor performance in mathematics, reading, and science in the 2006 PISA (Figazzolo, 2009 ). In the US and France, education reforms designed to increase efficiency and competitiveness were justified by PISA data (Figazzolo, 2009) . PISA results have also been used in Germany, Ireland, and Australia to make the case for more testing and evaluation (Figazzolo, 2009) .
There has been a growing awareness of the importance of financial literacy in recent years, and many governments have become concerned with the levels of financial literacy of their population. Many have also recognized that financial literacy is especially important among the young, as this group faces increasingly more responsibility in making financial decisions. Interestingly, New Zealand and the Czech Republic, two countries that did much better on the financial literacy assessment than on the mathematics and reading assessments, are among the countries where a national strategy for financial literacy has been implemented (Economist, 2014) .
A very important predictor of financial literacy is socio-economic status. Large disparities in performance highlight the importance of providing all students with equal access to resources and opportunities that can improve their financial literacy. Gaps in financial literacy determined by socio-economic status and family wealth can persist as these students become adults and into subsequent generations. Researchers have shown that financial literacy can play an important role in explaining wealth inequality. For example, in the United States, financial literacy alone can account for more than 40 percent of wealth inequality (Lusardi, Michaud, and Mitchell, 2013) . Empirically, financial literacy has been linked to many financial decisions affecting assets, debt, and net wealth holdings (Lusardi and Mitchell, 2014) . These findings indicate that disparities in financial knowledge early in life can act as a multiplier of economic inequality among older adults. The levels of and differences in financial knowledge among the young can have important consequences later in life. Thus, policy interventions could specifically target disadvantaged students, such as girls and students of low socio-economic status.
Countries such as the United Kingdom have passed laws to mandate financial literacy in high school. Schools provide an ideal venue for financial education programs and have the potential to become one of the pillars of a well-functioning retirement system. Financial education programs in school are not only scalable, but all demographic groups can benefit from them. In the US, a number of states have mandated that personal finance classes be taught in high school curricula. That education matters; research shows that when young people are exposed to rigorous financial education programs, they have higher credit scores and lower delinquency rates on their loans (Brown, Collins, Schmeiser, and Urban, 2014) . This study confirms earlier findings by Tennyson and Nguyen (2001) , who used Jump$tart data and looked closely at state education requirements for personal finance education. They concluded that when students were mandated to take a financial education course, they performed much better than students in states with no personal finance mandates.
High school financial education is a lever that can improve retirement security
This lecture started by noting how the pension system has changed, not only in the United States, but in many countries around the world. The findings from the PISA financial literacy assessment have implications for retirement security as well. Major changes to pension systems and rising life expectancy in most advanced countries mean that financial security after retirement can be more difficult to achieve. In tandem, the shift from defined benefit to defined contribution pension systems transfers the responsibility of retirement saving onto individuals, even though few people have the skills required to make savvy financial decisions. For a defined contribution system to be sustainable, participants have to start contributing to retirement accounts as soon as they start working. Research shows that those who have low financial literacy are less likely to contribute to a retirement account, plan for retirement, and invest in high-return assets (Lusardi and Mitchell, 2014) . The very low level of financial literacy among the young presents a challenge for the working of a system that relies on personal responsibility and the saving and investment decisions of individuals.
Gender differences among 15-year-old students are likely to persist throughout adulthood. Although the OECD report indicates that gender differences in financial literacy are not significant for most countries, our research finds that significant gender differences do exist in all countries, once factors such as socio-economic status, age, and other variables are accounted for. Gender differences in financial knowledge have also been observed among adults in a number of countries (Lusardi and Mitchell, 2014) . Women tend to live longer than men and earn less than men over their lifetime, which means that financial decisions are particularly important for them when it comes to securing long-term financial well-being (OECD, 2013) . The PISA financial literacy assessment results can help inform programs and policies related to retirement security.
Conclusion
Financial literacy has become a skill that is essential to living and thriving in the modern economy. The financial choices that younger generations face are far more challenging than those faced by past generations. For example, financial services and products have become more complex and more widely accessible due to globalization and digital technologies. Individuals today must take on greater responsibility for their financial decisions, such as investing in additional education, saving for a child's education, or planning for retirement. Over the course of their adulthood, today's youth will bear more financial risks due to increased life expectancy, a decrease in welfare and occupational benefits, and uncertain economic and job prospects. In addition, 15-year-old students face immediate financial decisions; most are already consumers of financial services, such as bank accounts with access to online payment facilities. It is important for young people nearing adulthood to be financially literate in order to face complex financial decisions that could affect the rest of their lives.
Large proportions of students-in countries and economies at all levels of economic and financial development-demonstrate only very basic financial literacy skills. More than 15% of students in the participating OECD countries and economies perform below the baseline level of proficiency. These students can complete only the simplest financial tasks, such as recognizing the difference between needs and wants or comparing the value of goods based on a comparison of their price per unit (OECD, 2014b ). An improvement in financial literacy for these lowperforming students is necessary to ensure their full participation in economic life.
I want to end this lecture with a statement I usually make at the end of all of my presentations and which is very much in line with what the PISA data is about: "just as it was not possible to contribute to and thrive in an industrialized society without basic literacy-the ability to read and write-so it is not possible to successfully navigate today's world without being financially literate. Financial literacy truly is an essential skill for the 21 st century."
